Background
The mental health of older adults is an important issue for nursing staff and family caregivers. As the average life expectancy increases, older adults live longer in life at an older age. Older adults have been shown to be more easily depressed when they experience difficult situations, such as retirement, the death of a loved one, increased isolation or medical problems. It was reported that the prevalence of depression in the Caucasian elderly was around 0.9% to 42% and clinically relevant depressive symptom cases ranged from 7.2% to 49%. 1 Mental health problems such as depression and anxiety can result in severe health problems which can have a detrimental impact on functional status, quality of life, and prognosis. 2 Untreated mental health issues can affect not only the elderly themselves, but also increase the burden on their families and caregivers as well as increasing health care costs. 3 Pharmacological and non-pharmacological interventions are commonly used for managing mental health problems in older adults. It is common for people diagnosed with depression to take antidepressant medication for long periods of time. Although antidepressant medication can improve mood, it can result in adverse events in older adults, including attempted suicide, self harm, increases in all-case mortality and stroke, rate of falls and fractures, and epilepsy and seizures. 4 Therefore, developing inexpensive and viable non-pharmacological interventions is important for managing mental health problems in older adults.
Research has shown that companion animals can be used as one non-pharmacological strategy to manage mental health problems and may have a positive impact on emotional, physiological and social health for older adults. 5 However, companion animals are not always readily available and issues surrounding the use of animals for older adults in nursing care such as animal bites, allergic responses, disease and available resources to care for and train animals need to be considered. 6 A substitute artificial companion, such as a robotic animal, has been developed and suggested to serve as an Robot therapy or robot-assisted therapy uses robots as a media to improve health and psychological well-being. 8 Animal-like robots commonly used in the care of older adults include Aibo, Paro, iCat and Pearl and have been found to have positive effects on health and psychological well-being, 9 such as improving quality of life, 10 mood improvement, 11 and increased social connections and communication. 12, 13 Paro, which is the only seal-like robot available, is one of the most popular companion-type robots. It was developed by the Intelligent Systems Research Institute of Advance Industrial Science and Technology (AIST) in Japan. 8 Although Paro is produced in Japan, they are now distributed and used in several countries, like Denmark, 14 USA, 15 and Taiwan 16 . This robotic seal looks like a baby harp seal, and contains many sensors that respond to touch, light, sound, temperature, and posture. Paro is designed to evoke a feeling of warmth to the person through the reaction and response of genuine animal-like behaviors created by its sensors. 8 Paro is also designed to promote mood, social interactions, and communications with older adults in their daily lives. 13 Paro has also been used in dementia care. 10, 17 There have been several reviews related to assistive social robots for older adults, including three literature reviews 8, 18, 19 and two systematic reviews. 9, 20 These reviews included different types of assistive social robots and examined their effects on several physiological and psychological outcomes in older adults. The systematic review by Broekens et al. reviewed eight different types of assistive social robots and found that they had positive outcomes on the health and psychological well-being of older adults. 9 Another systematic review by Bemelmans et al (2012) concluded that four types of robots had positive effects on mood, loneliness, social connections, communication, and stress reduction among older adults. 20 However, these reviews limited the generalizability of findings as they failed to differentiate which type of assistive social robots worked for which outcomes in older adults. In addition, previous reviews did not include two recent randomized controlled trials (RCTs) published in 2013 which were related to use of seal-like robots. Previous reviews only included studies written in English and published in English journals, and did not include studies which were published in other languages. This review will focus on studies determining the effectiveness of seal-like robot therapy (Paro) on mood and social interaction among older adults, and will include published and unpublished studies written in English or Chinese.
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Inclusion criteria

Types of participants
This review will consider studies that include adults aged 65 years or older who live in the community or in long-term care facilities. Older adults who are cognitively-impaired or cognitively-intact will be included. 
Types of intervention(s)
This review will consider studies that evaluate seal-like (Paro) robot therapy for the reduction of negative moods and/or improvement of social interaction of older adults. The seal-like robot therapy can be delivered by staff or researchers in group setting or individually. The comparator will be usual activities or robot therapy without use of seal-like robot (Paro).
Types of outcomes
This review will consider studies that include the following outcomes: depression, mood changes, frequency of positive interactions with Paro by talking, touching, and holding, and frequency of positive interactions with staff or others by talking during the therapy sessions. These outcomes can be measured by scales, checklists, video taping or observation.
Types of studies
This review will consider any RCT; in the absence of RCTs, other research designs such as non-randomized controlled trials and before and after studies will be considered for inclusion.
Observational, cohort, case-control, and qualitative studies will be excluded.
Search strategy
The search strategy aims to find published studies in peer reviewed journals or unpublished literature written in English or Chinese up to 2013. A three-step search strategy will be utilized in each component of this review. An initial limited search of IEEE digital library, MEDLINE and CINAHL will be undertaken followed by analysis of the text words contained in the title and abstract, and of the index terms used to describe articles. A second search using all identified keywords and index terms will then be undertaken across all included databases. Thirdly, the reference list of all identified reports and articles will be 
Assessment of methodological quality
Quantitative papers selected for retrieval will be assessed by two independent reviewers for methodological validity prior to inclusion in the review using standardized critical appraisal instruments (JBI-MAStARI) (Appendix I). Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer.
Data collection
Quantitative data will be extracted from papers included in the review using the standardized data extraction tool from JBI-MAStARI (Appendix II).The data extracted will include specific details about the interventions, populations, study methods and outcomes of significance to the review question and specific objectives.
Data synthesis
Quantitative results will, where possible, be pooled in statistical meta-analysis using the JBI-MAStARI.
All results will be subject to double data entry. Odds ratio (for categorical data) and weighted mean differences (for continuous data) and their 95% confidence intervals will be calculated for analysis.
Heterogeneity will be assessed using the standard Chi-square. Where statistical pooling is not possible, the findings will be presented in narrative form.
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